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DETAILED ACTION 
Claim Objections 

Claim 12 is objected to because of the following informalities: the claim discloses 
a bi-axial monolithic acceleration sensor "comprising the following characteristic 
features:" then further goes on to state "the acceleration sensor (1) consists of two 
individual sensors (2a-d)". Thus the acceleration sensor as a whole is limited to two 
individual sensors, yet four are claimed. Examiner will examine the claim based on the 
assumption that two sensors are present. Appropriate correction is required. 

Drawings 

The bi-axial monolithic acceleration sensor as claimed in claim 12, is not shown 
in the drawings. The claim states the acceleration sensor "consists of two individual 
sensors", thereby limiting the invention to include exactly two sensors. There are no 
drawings included which show this limitation of the current invention. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seidel US Patent 6,122,965 (hereinafter referred to as Seidel) in view of Boxenhorn US 
Patent 4,699,006 (hereinafter referred to as Boxenhorn). 

Regarding claim 1, Seidel discloses a system for the measurement of 
acceleration in three axes by means of multiple sensors, each containing a seismic 
mass. Column 2 lines 19-24 describe the four "sensor masses" which are further 
described to be arranged along a "main sensitivity axis" in column 3 lines 1-5. The four 
masses are all arranged on a common substrate which as described in column 2 lines 
1-5. Each seismic mass comprises a center of gravity S a , S b , S c and S d , as described in 
column 2 lines 27-28 and seen in figure 1 . Seidel further discloses in column 2 lines 47- 
50 that each sensor has a piezoresistor connected to a wheatstone bridge that 
measures the acceleration forces affecting the sensor. These forces result in a bending 
of the piezoresistor due to the movement of the mass when placed under an 
acceleration, thus reading on the "means for the measurement of the deflection of the 
seismic mass" as claimed. Figure 1 of Seidel shows each of the four sensors arranged 
"eccentrically relative to its center of gravity" and further shows how each of the sensors 
would rotate relative to the other individual sensors by 90°, 180°, or 270°". Seidel does 
not disclose the four seismic mass sensors as being "suspended on two torsion spring 
elements" as claimed. 

Boxenhorn discloses a vibratory digital integrating accelerometer and shows in 
figure 7 an embodiment of an accelerometer which contains a sheet portion 107 
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consisting of a mass suspended by two torsional springs 108 as described in column 9 
lines 49-56. It would have been obvious to one of ordinary skill in the art at the time of 
invention to replace the bending beam of Seidel with the two torsional springs of 
Boxenhorn allow for two support means on each side of the mass thus creating a 
smaller moment of inertia for the mass allowing lesser accelerations to be detected. 

Regarding claim 2, figure 1 of Seidel shows an arrangement of four acceleration 
sensors in a rectangular pattern reading on the claim in its entirety. 

Regarding claim 12, Seidel discloses a system for the measurement of 
acceleration in two axes by means of multiple sensors, .each containing a seismic mass 
as seen in figure 4. Column 4 lines 26-40 describe the two "sensor masses" which are 
further described to be arranged along a "main sensitivity axis" in column 4 lines 48-50. 
The two masses are all arranged on a common substrate in column 4 lines 26-29 as 
claimed. Each seismic mass comprises a center of gravity Sa and Sb, as described in 
column 4 lines 48-53 and seen in figure 4. Seidel further discloses in column 2 lines 47- 
50 that each sensor has a piezoresistor that measures the acceleration forces affecting 
the sensor. These forces result in a bending of the piezoresistor due to the movement 
of the mass when placed under an acceleration, thus reading on the "means for the 
measurement of the deflection of the seismic mass" as claimed. Figure 4 of Seidel 
shows each of the four sensors arranged "eccentrically relative to its center of gravity" 
and further shows how each of the sensors would rotate relative to the other individual 
sensors by 90°, 180°, or 270°". Figure 5 of Seidel shows the main sensitivity axes 22a 



Application/Control Number: 10/517,808 Page 5 

Art Unit: 2809 

and 22b extending vertically to the substrate 26. Seidel does not disclose the four 
seismic mass sensors as being "suspended on two torsion spring elements" as claimed. 

Boxenhorn discloses a vibratory digital integrating accelerometer and shows in 
figure 7 an embodiment of an accelerometer which contains a sheet portion 107 
consisting of a mass suspended by two torsional springs 108 as described in column 9 
lines 49-56. It would have been obvious to one of ordinary skill in the art at the time of 
invention to replace the bending beam of Seidel with the two torsional springs of 
Boxenhorn allow for two support means on each side of the mass thus creating a 
smaller moment of inertia for the mass allowing lesser accelerations to be detected. 

Claims 8 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Seidel in view of Boxenhorn as applied to claim 1 and 12 above, and further in 
view of Simmons US Patent 6,469,909 B2 (hereinafter referred to as Simmons). 

Regarding claim 8, Siedel in view of Boxenhorn disclose the claimed invention 
as a whole with the exception of the substrate arranged between a lower cover disk and 
an upper cover disk for sealing. 

Simmons discloses a MEMS Package with Flexible Circuit Interconnect, and in 
the abstract states that packaging for a MEMS device can include a step of hermetically 
sealing the components by bonding an upper or lower cover to the package body. It 
would have been obvious to one of ordinary skill in the art at the time of invention to 
seal the accelerometer of the claimed invention in such a manner since sealing of 
MEMS devices was common practice and known in the art to help increase the 
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longevity of the delicate electrical components due to decreased interaction with outside 
substances. 

Regarding claim 13, Siedel in view of Boxenhorn disclose the claimed invention 
as a whole with the exception of the substrate arranged between a lower cover disk and 
an upper cover disk for sealing. 

Simmons discloses a MEMS Package with Flexible Circuit Interconnect, and in 
the abstract states that packaging for a MEMS device can include a step of hermetically 
sealing the components by bonding an upper or lower cover to the package body. It 
would have been obvious to one of ordinary skill in the art at the time of invention to 
seal the accelerometer of the claimed invention in such a manner since sealing of 
MEMS devices was common practice and known in the art to help increase the 
longevity of the delicate electrical components due to decreased interaction with outside 
substances. 

Claims 9-11 and 14-16 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over Seidel in view of Boxenhorn as applied to claim 1 and 12 above, and 
further in view of Flach US Patent 5,905,203 (hereinafter referred to as Flach). 

Regarding claim 9, Seidel in view of Boxenhorn discloses the invention as a 
whole including a means for measuring the deflection of each seismic mass by means 
of piezoresistors. The method of using a differential capacitance measurement to 
determine the deflection however is not disclosed. 
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Flach describes a Micromechanical Acceleration Sensor. The sensor contains a 
rocker which moves in response to an applied acceleration and produces a signal of 
changing capacitance based on position of the rocker in relation to two electrodes 12' 
and 12" as described in column 3 lines 18-29. Lines 33-43 of column 3 further describe 
determining the acceleration of the system by measuring the change in capacitance of 
the two capacitors. It would have been obvious to one of ordinary skill in the art at the 
time of invention to substitute the measurement method of Flach for that of Siedel and 
Boxenhorn since capacitive circuits are able to exhibit greater accuracy characteristics 
over wide temperature ranges. 

Regarding claim 10, figure 8 of Flach shows the two electrodes 12' and 12' 
isolated from one another and close to the torsion axis 29 as claimed. By inverting the 
figure, the two electrodes would thus be "structured on the upper cover disk" as 
claimed. Such an inversion may be made, as it would produce no unexpected results. 

Regarding claim 11, figure 8 of Flach shows the two electrodes 12' and 12' 
arranged symmetrically to the torsion axis, thus reading on the claim in its entirety. 

Regarding claim 14, Seidel in view of Boxenhorn discloses the invention as a 
whole including a means for measuring the deflection of each seismic mass by means 
of piezoresistors. The method of using a differential capacitance measurement to 
determine the deflection however is not disclosed. 

Flach describes a Micromechanical Acceleration Sensor. The sensor contains a 
rocker which moves in response to an applied acceleration and produces a signal of 
changing capacitance based on position of the rocker in relation to two electrodes 12' 
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and 12" as described in column 3 lines 18-29. Lines 33-43 of column 3 further describe 
determining the acceleration of the system by measuring the change in capacitance of 
the two capacitors. It would have been obvious to one of ordinary skill in the art at the 
time of invention to substitute the measurement method of Flach for that of Siedel and 
Boxenhorn since capacitive circuits are able to exhibit greater accuracy characteristics 
over wide temperature ranges. 

Regarding claim 15, figure 8 of Flach shows the two electrodes 12' and 12' 
isolated from one another and close to the torsion axis 29 as claimed. By inverting the 
figure, the two electrodes would thus be "structured on the upper cover disk" as 
claimed. Such an inversion may be made, as it would produce no unexpected results. 

Regarding claim 16, figure 8 of Flach shows the two electrodes 12' and 12' 
arranged symmetrically to the torsion axis, thus reading on the claim in its entirety. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark Shabman whose telephone number is (571 ) 270- 
3263. The examiner can normally be reached on M-F 7:30am - 5:00pm, EST 
(Alternating Fridays Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Pendleton can be reached on (571) 272-7527. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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